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ABSTRACT: The present investigation was carried out in the field of AICRP on Vegetable Crops at 

Horticultural Research cum Instructional Farm, Department of Vegetable Science, Indira Gandhi Krishi 

Vishwavidyalaya, Raipur (C.G.) during Rabi 2020–21 to evaluate the mean performance of tomato 

genotypes for yield, quality, and its components. The research material consists of ten diverse 

genotypes/variety of tomato collected from the AICRP on Vegetable Crops, Raipur. All the genotypes were 

grown in RBD with three replications. Significant differences were observed for all the traits studied, 

indicating a substantial amount of variation. The experiment results revealed that genotype TODVR-4 

exhibited the best for the following characters: plant height (cm), number of primary branches, number of 

secondary branches, and days to 50% flowering. TODVR-5 showed best for days to first fruit set. TODVR-

6 showed the best for Total Soluble Solids (%), TODVR-8 showed the best for stem girth (cm), and 

TODVR-9 showed the best for days to first flowering, number of fruits per cluster, days to attain 

marketable maturity, and number of fruits per plant. TOLCV-1 performed best for characters like fruit 

diameter (cm) and average fruit weight (g), while TOLCV-2 performed best for fruit length (cm) and 

pericarp thickness (mm). TOLCV-4 performed best for the characters fruit yield per plot (kg), fruit yield 

per hectare (q), and number of locules per fruit. 
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INTRODUCTION 

Tomato (Solanum lycopersicum L., 2n = 2x = 24) is one 

of the most important and popular vegetable crops in 

the world. The tomato is considered a member of the 

Solanaceae family. Tomato fruit contains 3-4% total 

sugar, 4-7% total solids, 15–30 mg/100g ascorbic acid, 

and 20–50 mg/100g fruit weight of lycopene. Sodium 

45.8 mg, potassium 114 mg, copper 0.19 mg, sulphur 

24 mg, chlorine 38 mg, vitamin A, thiamine 0.07 mg, 

riboflavin 0.1 mg, nicotinic acid 0.4 mg, vitamin C 31 

mg, calcium 20 mg, magnesium 15 mg, oxalic acid 2 

mg, phosphorus 36 mg, and iron 1.8 mg are also present 

in 100g of edible fruit (Saima et al., 2019). 

In India, the tomato is sown in an area of 812 thousand 

hectares with an ample annual production of 20573 

thousand MT (Anonymous, 2020), while in 

Chhattisgarh the area under tomato cultivation is 64.383 

thousand hectares with an annual production of 

1151.488 thousand MT, mainly grown in Durg, 

Bemetara, Jashpur, Raipur and Bilaspur (Anonymous, 

2021). 

It can also be cultivated as sole, inter cropped as well as 

in vertical cropping system to increase production and 

productivity per unit area (Panwar et al., 2021). This 

crop is also more suitable under poly house structure 

(Singh et al., 2017). The health benefit of tomato makes 

it a one of the most commercially viable commodity 

which can be a component of year round vegetable 

cultivation (Noopur et al., 2021) as well as food and 

nutrition security (Noopur et al., 2019). 

Tomatoes are universally treated as ‘Protective Food’ 

since they are very rich in minerals, vitamins, 

antioxidants, essential amino acids, sugars, and dietary 

fibers, which are important ingredients for chutney, 

pickles, ketchup, soup, juice, puree, etc. (Sekhar et al., 

2010). Fresh tomato fruit is in high demand throughout 

the country all year. Hence, there is a continuous need 

to strengthen the crop improvement programs in 

tomatoes and ultimately develop new varieties and 

hybrids satisfying the present-day needs of farmers and 

consumers as well. So far, the efforts of many vegetable 

breeders from both the public and private sectors have 

resulted in spectacular improvements in yield and 

quality characteristics. 

MATERIAL AND METHODS 

The present investigation was carried out in the field of 

AICRP on Vegetable Crops at Horticultural Research 

cum Instructional Farm, Department of Horticulture, 

IGKV,  Raipur (C.G.) during Rabi 2020. Geographically 
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the farm is situated between 22˚33N and to 21˚14N 

latitude and 82˚6’E to 81˚38’E longitude, at a height of 

289.56 meters above mean sea level. The soil was clay 

loam with good drainage and adequate water holding 

capacity. The experiment was laid out in Randomized 

Block Design (RBD) with three replications.  Ten 

genotypes/ variety were collected from All India Co-

ordinated Research Project on Vegetable Crops 

(AICRP) Raipur, Chhattisgarh. 

The observations were recorded on five randomly 

tagged competitive plants from each genotype. growth 

parameters like, plant height (cm), number of primary 

branches, number of secondary branches, stem girth 

(cm), days to first flowering, days to 50% flowering, 

days to first fruit set, fruit length (cm), fruit diameter 

(cm), number of fruits per cluster,  average fruit weight, 

days to attain marketable maturity, number of fruits per 

plant, fruit yield per plot (kg) and fruit yield per hectare 

(q). Whereas, qualitative characters like, number of 

locules per fruit, pericarp thickness (mm) and total 

soluble solids (%) were recorded. The analysis of 

variance was calculated as per standard procedure given 

by Panse and Sukhatme (1978). 

RESULTS AND DISCUSSION 

The analysis of variance of all the characters studied 

under the trail indicated that mean sum of squares due 

to genotypes/varieties were highly significant for all the 

characters except days to first fruit set. These confirmed 

the presence of considerable amount of genetic 

variability among various tomato genotypes. Similar 

results with respect to this reported by Khan et al. 

(2017); Mahmoud and Khalil (2019); Rojalin et al. 

(2019). 

A. Plant Height (cm) 

The data of mean performance of tomato genotypes for 

yield and yield attributing characteristics depicted in 

Table 1. Analysis of variance revealed significant 

difference among all the characters it is evident that 

plant height of genotypes varied from 74.83cm to 

148.00cm with a total mean of 110.62 cm. Among the 

genotypes/variety, TODVR-4 (148.00cm) recorded 

maximum plant height while minimum plant height 

(74.83cm) was observed in TOLCV-2. 

B. Number of primary branches 

The maximum number of primary branches per plant 

was observed in TODVR-4 (13.73), which was 

followed by TOLCV-2 (10.90). Whereas, the minimum 

number of primary branches per plant was observed in 

TOLCV-6 (3.70). Overall mean of genotypes observed 

as 8.22 for this trait.  

C. Number of secondary branches 

The maximum number of secondary branches per plant 

was observed in TODVR-9 (68.17), which was 

followed by TODVR-4 (50.37). Whereas, the minimum 

number of secondary branches per plant was observed in 

TOLCV-1 (26.25). Overall mean of genotypes were 

observed as 38.65 for this trait. The present result 

getting support from the findings of Shankar et al. 

(2014).  

D. Stem girth (cm) 

The maximum stem girth was observed in TODVR-8 

(4.30cm), which was followed by TODVR-4 (4.09cm). 

Whereas, the minimum stem girth was observed in 

TODVR-9 (2.58cm). Overall average of the genotypes 

were 3.69 (cm) for this trait. 

Varietal traits such as plant height, number of primary 

branches and other physical attributes are regulated and 

expressed by particular genes. These findings are 

consistent with those of Jatav et al. (2017); Waiba et al. 

(2021) who found a broad variation in plant height and 

number of primary branches in different tomato 

varieties. 

E. Days to first flowering 

The minimum days to 1st flowering was noted in 

TOLCV-4 (21.88 days) which was followed by 

TOLCV-6 (22.46 days) and TOLCV-1 (22.98 days). 

Whereas, the maximum days to 1st  flowering was noted 

in TODVR-5 (30.86 days). Overall average of 

genotypes 26.58 days for this trait. The variability 

among tomato genotypes for a certain number of days 

to flowering has been reported in earlier studies. Khan 

et al. (2017); Mahmoud and Khalil (2019) reported that 

the period between transplanting and flowering ranged 

between 24.67–47.66 and 31–45 days. 

F. Days to 50% flowering  

The minimum days to 50% flowering was noted in 

TOLCV-2 (34.96 days) which was followed by 

TOLCV-4 (35.42 days). Whereas, the maximum days 

to 50% flowering was noted in TODVR-5 (46.09 days). 

Overall mean of genotypes 41.20 days for this trait. 

Similar variation in days to 50% flowering, number of 

flower clusters per plant and number of flowers per 

cluster was earlier reported by Rojalin et al. (2019) in 

different tomato cultivars.  

G. Days to first fruit set 

The minimum days to first fruit set were taken by 

genotype TODVR-6 (56.06 days) and TODVR-9 (56.31 

days). Genotypes viz., TODVR-5, TOLCV-4 and 

TODVR-4 took maximum days to first fruit set (81.33, 

81.33 & 79.33 respectively). Overall average of 

genotypes 57.24 days for this trait. These results are 

similar with the findings of Shradda et al. (2022). 

H. Fruit length (cm) 

The maximum fruit length was recorded in TOLCV-2 

(6.52cm) and TOLCV-1 (6.23cm) whereas; the 

minimum fruit length was recorded in TODVR-4 

(3.61cm) and TODVR-9 (3.82cm). Overall average of 

genotypes 4.82 (cm) for this trait. These results are 

similar with the findings of Shradda et al. (2022).  

I. Fruit diameter (cm) 

The maximum fruit diameter was observed in TOLCV-1 

(5.96cm) and TOLCV-6 (5.75cm). Whereas the 

minimum fruit diameter was observed in TODVR-9 

(3.92cm).  Overall average of genotypes 5.15 (cm) 

recorded for this trait. These results are similar with the 

findings of Kiran et al. (2018). 
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J. Number of fruits per cluster 

The highest number of fruits per cluster was noted in 

TODVR-9 (10.61) which was followed by TODVR-1 

(8.11) whereas, the lowest number of fruits per cluster 

was noted in TOLCV-4 (5.52). overall mean of 

genotypes 7.49 recorded for this trait. Significant 

differences between the examined lines for this 

character were recorded by Khan et al. (2017); Kena et 

al. (2018); Hassan et al. (2021). 

K. Average fruit weight (g) 

The maximum average fruit weight (g) was recorded in 

TOLCV-1 (96.34g). Whereas, the minimum average 

fruit weight was noted in TODVR-9 (32.21g). Overall 

average of genotypes 63.19 (g) observed for this trait. 

The variation in fruit weight by different cultivars have 

also been reported by Khan et al. (2017); Kena et al. 

(2018); Shah et al. (2019); Hassan et al. (2021). 

L. Days to attain marketable maturity 

The maximum days to attain marketable maturity was 

recorded in TODVR-9 (105.17 days) followed by 

TOLCV-4 (98.37 days) whereas minimum days to 

attain marketable maturity was observed in TODVR-5 

(79.41 days). Overall average of genotypes 91.38 days 

observed for this trait. Mahmoud and Khalil (2019) 

previously reported similar observations. 

M. Number of fruits per plant 

The maximum number of fruits per plant was noted in 

TODVR-9 (66.57) and TOLCV-4 (59.96) whereas the 

lowest number of fruits per plant was noted in TOLCV-

1 (22.03). Overall mean of genotypes 41.67 observed 

for this trait. Dunsin et al. (2016); Khan et al. (2017); 

Ochar et al. (2019) mentioned similar variations in the 

number of fruits per plant. 

N. Fruit yield per plot (kg) 

Fruit yield is the most important complex trait in 

tomato. The observations recorded on fruit yield per 

plot (kg) showed significant variation among various 

genotypes. It ranged from 11.93 to 29.60 kg. Genotype 

TOLCV-4 recorded highest yield per plot (29.60 kg) 

which was followed by TOLCV-2 (26.34 kg) and 

TODVR-4 (20.74 kg). Minimum fruit yield per plot 

(kg) was recorded in TODVR-9 (11.93 kg). The overall 

average of genotypes 17.59 observed for this trait. The 

present findings are in accordance with the results of 

Basavaraj et al. (2016); Sujeetkumar and Ramanjini 

Gowda (2016).  

O. Fruit yield per hectare (q) 

The highest fruit yield per hectare (q) was noted in 

TOLCV-4 (493.30 q) which was followed TOLCV-2 

(438.98 q). Whereas, the lowest fruit yield per hectare 

(q) was noted in TODVR-9 (198.89 q). The overall 

mean of genotypes 292.83 (q/ha) for this traits. 

Variation in yield parameters viz., number of fruits per 

cluster, number of fruits per plant, average fruit weight 

and fruit yield per plant was might be due to genetic 

makeup of the plant. Such kind of genetic differences 

for marketable fruit yield and other plant characters in 

different tomato hybrids had also been reported by 

Bharathkumar et al. (2017); Shukla et al. (2021). 

P. Total Soluble Solids (%) 

Quality parameters in tomato emphasizes on attributes 

for fresh market and processing. The tomatoes 

developed for fresh market and processing should have 

distinct quality characteristics. For processing and fresh 

market consumption, fruits should be well colored with 

acceptable flavor.  

From the present investigation, the maximum total 

soluble solids (4.56°B) were recorded in TODVR-4, 

followed by TODVR-6 (4.53°B). Whereas, the lowest 

total soluble solid percent was noted in TOLCV-6 

(3.27°B) followed by TOLCV-1 (3.48°B). The overall 

average of genotypes for this trait recorded as 3.95°B. 

Earlier, Sharma et al. (1996) reported the TSS (°B) 

range of 4.0-6.0, °B respectively. Parmar et al. (2018); 

Shah et al. (2019); Hassan et al. (2021) recorded 

similar results on the significant differences for this 

trait. 

Table 1: Mean performance of  tomato (Solanum lycopersicum L.) genotypes for fruit yield, quality and its 

components. 

Genotypes 
Characters 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

TODVR-1 82.17 9.09 40.60 3.32 25.55 40.41 58.15 4.33 4.87 8.11 48.54 86.66 26.18 14.04 233.99 3.78 5.20 2.19 

TODVR-4 148.00 13.73 50.37 4.09 30.15 45.56 58.16 3.61 4.63 6.51 36.98 84.40 45.67 20.74 345.34 4.56 4.20 5.50 

TODVR-5 115.67 6.38 30.54 3.96 30.86 46.09 58.56 5.21 5.61 7.41 87.67 79.41 51.27 14.30 238.25 4.47 7.20 4.23 

TODVR-6 105.27 5.14 26.87 3.50 29.46 44.67 56.06 4.33 4.31 7.41 39.98 86.50 43.50 12.23 203.78 4.53 4.50 3.15 

TODVR-8 94.67 8.56 46.33 4.30 28.79 44.55 56.57 4.44 5.33 7.17 64.71 95.14 43.52 16.61 274.16 3.86 7.30 3.12 

TODVR-9 117.07 10.55 68.17 2.58 29.83 44.90 56.31 3.82 3.92 10.61 32.21 105.17 66.57 11.93 198.89 3.55 4.46 3.18 

TOLCV-1 127.33 5.25 26.25 3.79 22.98 38.04 57.26 6.23 5.96 7.47 96.34 87.35 22.03 15.30 255.00 3.48 7.46 4.21 

TOLCV-2 74.83 10.90 38.85 4.04 23.80 34.96 56.48 6.52 5.44 8.07 91.89 95.01 34.53 26.34 438.98 3.91 8.70 3.25 

TOLCV-4 118.83 8.92 30.36 3.61 21.88 35.42 58.25 4.53 5.63 5.52 66.62 98.37 59.96 29.60 493.30 4.10 4.20 5.54 

TOLCV-6 122.33 3.70 28.11 3.66 22.46 37.40 56.64 5.19 5.75 6.58 66.95 95.78 23.47 14.79 246.57 3.27 8.20 4.28 

Mean (x) 110.62 8.22 38.65 3.69 26.58 41.20 57.24 4.82 5.15 7.49 63.19 91.38 41.67 17.59 292.83 3.95 6.14 3.86 

SE±m 2.28 0.57 1.54 0.24 0.73 0.46 0.57 0.08 0.13 0.43 0.62 0.89 0.79 0.13 2.04 0.03 0.01 0.04 

CD at 5% 6.76 1.7 4.57 0.72 2.17 1.37 1.69 0.25 0.38 1.29 1.84 2.63 2.34 0.38 6.07 0.09 0.02 0.11 

CV 3.56 12.08 6.89 11.36 4.76 1.94 1.72 2.98 4.27 10.02 1.69 1.68 3.27 1.28 1.21 1.35 2.07 1.65 

 
1. Plant Height (cm) ; 2. Number of primary branches; 3. Number of secondary branches; 4. Stem girth (cm); 5. Days to first flowering; 6. Days to 50% flowering; 7.   

Days to first fruit set; 8.   Fruit length (cm); 9.Fruit Diameter (cm); 10.  Number of fruits/cluster; 11. Average fruit weight (g);   12. Days to attain marketable 

maturity; 13.  Number of fruits/plant;  14.  Fruit yield/plot (kg);  15. Fruit yield/ha (q); 16. Total soluble solids (%); 17.  Pericarp thickness (mm); 18.  Number of 

locules/fruit 
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Q. Pericarp thickness (mm) 

The maximum pericarp thickness was observed in 

TOLCV-2 (8.70mm) followed by TOLCV-6 (8.20 mm). 

Genotype TODVR-4 (4.20 mm) possessed minimum 

pericarp thickness. The overall average of genotypes 

6.14 (mm) for this trait. Several researchers, such as 

Dar et al. (2012), Khan et al. (2017); Mahmoud and 

Khalil (2019); confirmed these results. Kumari and 

Sharma (2011) reported that genotypes with thicker 

pericarp are better to withstand long distance 

transportation and remain firm for a longer period, 

when compared to thinly fleshed tomatoes.  

R. Number of locules per fruit 

Genotype TOLCV-4 (5.54) recorded maximum 

numbers of locules per fruit followed by TODVR-4 

(5.50) whereas, minimum numbers of locules per 

fruit was observed in TODVR-1 (2.19). The overall 

average of genotypes 3.86 for this trait. Similar results 

were recorded by Dar et al. (2012), Mahmoud and 

Khalil (2019) who observed that the number of locules 

per fruit in the selected genotypes ranged between 2– 

3.67 and 2.03–4, respectively. 

CONCLUSIONS 

By considering the mean performance, a wide range of 

variation was observed among ten genotypes of tomato, 

evaluated for eighteen characters. From above study we 

concluded that traits like fruit yield per hectare, fruit 

yield per plot, number of fruits per plant, average fruit 

weight, number of fruits per cluster, number of locules 

per fruit and quality characters etc. are important traits 

for which selection based on best mean performance 

could be very effective for cultivation under 

Chhattisgarh plains condition. The improvement of 

these characters and the best performing genotypes for 

fruit yield per hectare and quality are TOLCV-4, 

TOLCV-2, TODVR-4 and TODVR-8 can be effective 

and which can also be retained in the future 

generations. 

FUTURE SCOPE 

The promising genotypes/varieties are identified in this 

study can be cultivated under Chhattisgarh plains and 

can be selected as parents in hybridization programme 

for exploitation of higher yield and quality 

characteristics in subsequent generations of tomatoes. 
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